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Sal. 

t iisR Ji 3 ] if 1 ±5 i xm^m. 2 ir)Mfi35>-Jiie 
mnmmmmzii\yx. 

[0001] 
[0002] 

[|a^3ftc7)JMj3 t**J: 0 . 0!|;t{i'!»^^7 - 3 0 5 6 1 

^wt-mzm^^itfz^mt . #wsrs«/ 

[00031 ±fefi!*<0®SlgSS#fc itl-Jf , T-Vf- 

mmj^iz^^-thnw) t ^^mzi^m^'th ztiz 
mi,zmtxmm.-^imm-t^ztx\ m%^tLx<^m 

[0004] 

[0005] 3|s:^B^{±, ±a:<O^C^^T^$iX;t t<0 



Tj>o, ^i^commmmzPF-^xmrnthmmmzm 

[0006] 

[pffi^fi?-^-ri./cJ6c7)#g] ±Kc7)gM{i, n^mi 
izimtUQK. ^mznM:h^im-t^m^^t. m 
tmmti:mm^mizmf^hwssimkt:mt. tm 

mmmttiK ^commzmm^ixhrn^t. mmmizm 

*>^. mam^^c^mmzmmm^m^i-^m^m 
m^^^mmi:ml&mm.mm^zi Kim^^in,. 
[00071 *^Bj{-fcu-c. ^i^immmi¥im*)iE 
■tmizit. m^^t. m^(mbcr>^i,ztmti<^-r^, 
mmnzmm t iktant tm^^tix v , mmiz 

mzm^ $ ix/>:i3itaj4 . »iii?L*^ ^m^ifmzmii^ $ 
ixh. ±iicoim<m^imizmmmmii^^ittt. # 

[0008] ±iacogw{4, i«*Ji2tis«-ri>*o< . 
±fsii*Ji 1 tm(r>mMmbmzi5\.^x . mammim 
m%mu^ioimi.z. ^xm^^zmmm^mik 
-rh^mmw}mzx*)m&^fii,. *5gBBcfcv^T. # 

t. wimm^cr,f>^mizmmmmmi}'mi&^iii>(o^ 
[ 0 0 0 9 ] * ±si^mmii. msms tcieK^-s 
mmm}^izt5\<^x . mizmmimi^wm^K 
^^mizi3\,^x. nm^m^^z^i. sj^^h^ccoagrt?**? 
tn£. mmmwm(r>f^mzmi^j:mmm*mit^ti^cr> 

t:^±t^Zt-t^X'^h. 
[00 10] 

[^BBtonsfico?^®] mm. :^^mco~mm.mx'h^ 
(^mmmi otosajcoffiBss^-r. p^^«^i on. 

i^y>^'^-yFl 2Srilfrv^|>. i^y^^'^^v Kl 2 
{C{±, PR^^-b 1 4fcJ:T/#t^;K-b 1 6A>'m$ix 

x^^h. m».^-hi 4t5Xx/m%^-hi 6 {4, 

^1 SKJSalLTV^I,. 

[ 0 0 1 1 ] i-'J yr^-y K 1 2 tJi, SaiBi!)#2 0 
feJ:l^2 2A>JRtt$^l-C<->§, «1KIBI&#2 0J4, 

M 4 t jlM^ 1 8 i: S-Hii^TtttigBf-T'S.®^^ 

2 4?:fiii.T(,^^„ mmmm^22i±. um^- 
h 1 6 tmmmis t imMttiiimi-t^m%^2 6 

?:mtX\>^h, «ffilESft#2 0feJ:lX2 2{4. ®Sv,#2 

4 *3 J:y#f^#2 6 A^S'5r|.f5?:*LTv^^ i t 

1^, mmcomi&^^LXi^i. or. ^ix(:>covtmmt 
Lx . 2 0 J; x/mmz-y v ijiB^-r 
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[00 121 mMm)^2 0i±^m28i:mx.x\>^&. 

^^•y H 1 2cr>^m^ii. #1*2 8 ^g»^#g(:JG^-r 
SvNVP-7'7y-< K3 0**H€^ii-CO§. K3 

b' 3 OOrt^lci3}t?4*^')iiKlcSiiA-ri.<7)SriS6it-t 
#tt2 8iO±ffig8Wi:, DT'Jr— t3 2AW$ 

[00 13] oTUt"— ^3 2tOTgP{c:{iDT;:?.r'J> 
^^3 3*sgd^$ii-CV^i,, aTxr'J>-^''3 3<±, nT 
'Jt^— ^3 25-, 01fc*^(t2.±*Crt»tTW^LTV^ 
•S. WT, nT;^rU>i^3 3coi£f5$n^^raS-ar 
:^7-'J y^M3 4 tSrt. U V^'^ y Y 1 2tC{±, o 

ji-tl.?Hjt?4jiS«3 5 AWSixTv^S . 
[0014] #Wl28i^±«g5li, 7'-Vf-yM3 6{C 

K3 7*^J^fi£$-h.TV>^. T--7f-vfl63 6c7)±gpc 
ti, W3 7^B3S-r^!t*cOr5^3 8**ffiA$3h.T 

V-i-S.. r--7^-\'$fi3 6(C<4, r--7f-A' 3 9*^111^$ 

w^w^x-hh. lar. r-vf-r3 9*Jiais$fii.s 

ra?rT--?f-\'S4 0 fc^, 
[00 15] r--7f-r3 9«±:trlc{4, lll«E83r 
4 lA<BeiS$ixTV^S. mi«m3T4 1(4. r>y^N'n 
>f ;M 2atXT-y^N°3T4 3 lrlii.TV->i,, T-y^N'3T 

4 3J4, Tm-mAx-i^^^ixtzwmumx'hh , r-v 

naT4 3i04'ifegPW43TWMi4 4*^iSlt^nTV> 

I., ^/t. »i«s53r4 i<7)±:ertc<4. r y^-tri^- 

b4 57!)^ia^§ixTV>2,, T-y>'N°rU— V4 5£0+^^SE 
{C{4ilg«t4 6/&>'iei5S/T.TV^|,. T-Vf-^ffl3 6 
«4. 3TI*lfgS4 4^0±:^r^Ci3V^T, WSft4 6(:j;-oT 
^S!)^S|{c»1*$ixTV^^. llJt. r?ri^fli4 4i:r- 
-7^-vM3 6 i:<?3Pt^cD^{4, ±TcoW^ii-4 6 , 6 

[00 16] H2{4, ttStt4 6teJ;t>'T--?f-vW3 
6<7Mi^^frrr. 02{c:*-r*D<, W®t4 6«. 
ttvS47J:?4?S48hSrffix-rv^|.. :^«-«47l4, T 
-v^A'W3 6^BXi9#< J: dtc$SlS{t4 6tfOF*gif®tc 
JgfiK^i^TV^§. ?ftSS4 8(4, IH^a4 7 i:SttS(t4 6 

-7f-^tt36t(4, •im3 7l,zmm-ti'^Xll4 9A^ 
mifktlXi^h. (RA?14 9J4, T-vf-^tt3 6*n^ 

2 0 C J; 2 4 A^(3{5'^^4^^tt^ U^cl^ 



[00 17] Hl(C^-t*D<, T-y^-<r\y-h4 5l,Z 

ii. W4 stcj^-rsiJ-ffiKs oi-m^^tix^^^. 

5:/51A^'£EA$ixTV>^, T-y^N'7V- h 4 5 fc{4, 

t'yoy:/5 2<D-^imx^h.x\>^^. i^y'jyvs 

2C0««4, J/-UV^^^-yh'l 2fcffiA$<XTV>i.. 
U y^X.y H 1 2i0(*lgpa4, 25::^ tT 

^^M5 oiciiji-t^ws 3i}^mm^tixi^h. \m 

5 3J4. rtMMl 0A><ii.S^r{0€OTtt#2 0O 
^tl^tliZldmLXmf^tLX^^h. i^'J V'^'v.'y K 1 
2coP^mzli. ^XC0im53lcmS.-ri>:f-( JU^^-^ 

y 5 4*-'m§nTv->i,. 

[0018] T--7^^ 3 9<0T*C{4. |g2miS3T 

;l^5 62Sll/^or3T5 7$:iix.TV->&. or3T5 7 

5 7(7)+*SEtC{±3Tl*ligi5 8A5i5tt^>fLTV^2,. t 
it, ll2«iS3r 5 5<^T^riC{4, oT7V-b 5 9*« 
iSS^flTV^i). orrV-h5 9cO*i*igi5W4tt«tt 

eoA^ieis^n-cv^^. T-v^+i43 6{4, 3ri^^ 

5 8C0T*(^^JV^■C, «S«-t6 OtC j:-5TJg«)^|gC« 

[0019] r--7f-vtt3 6t(4. «3 7{ciia-r 

l.»ai?L6 2*^^(t^>ix-CV>«,. 01{cfev->t, ®m# 
24J4, «JKig»#2 0{Ci:oT«t'ir««fc*IH*$nT 
v>|,. lllfciK-tia<, Kth7L6 2{4. ®^#24*^4' 
i:*t«i: ^tltm-^tZ. **Stt6 OcOfil*HcT*«|-C'D 
r:^r U ^j/^3 4 izmtk^ir^ i 3 (c<a^:?nT 

[0020] T-yy'<aT4 3mx/araT5 7cr>^m 
W4. 3r;<?M H6 4*^ia^$nTV>^. Ty>'N°3T4 
3i:DT3T57i <7>1B^{jia{4, 3 r;<r'f K 6 4 <Ci: 

-oxmiEtcmmizm^^ixxx^^ . 3r«">f H-6 4coi9 
[002 1 ] ^mmmizi5\,^x , mmmi^2 oniix/ 

r5 7cO±ffiffiW4, F^M^Ml Oc7)+*ffl!l^«rt«< 

DTar 5 7(^±Sffiffi*5Si,ffi<^r-5rtMaMl Ocoffl 

[ 0 0 2 2 ] y >:J'-'N.-y K 1 2 fc{4, ^T^^^f K 6 4 

SS6 8(0— 3g{4. i^'J y^'^ y K 1 2<7)Jb^®t^SP t 
TM§. }fiS§6 8c7)ffi^{4. oT;<rU>'^^3 

4^zmMLX\^h. ?fiSS6 8»4, MiifLe 6 tcggp-TI) 
i:3{c, «iiKl OWfilMtciSft'^iiT^^S, r-y 
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J-^\y- h 4 5 tC«±. 5 0 1 L^V^i 0 twB 

jiTLT 0*«:&ixTV^|,. x»J V^^'s^y K 1 2cOW 

?L7 0l=3iaLTt'>^. 

[00 23] T-y^NVU'-h4 5<0±gBW±. T-y^N"df 
•V"y7'7 2**KiS$ilTV^.S.. r"/^^^-Vyy7 2<D± 
mzii , T ^"^ ^ 'K>'l' h 7 4 i> J: If n -y -y h 7 6 

r- V^^W 3 6 {CjS^^^lTt r •y>'t y T— ^ 7 8 
K$^i.Tt^-2.. t/;, rv'>;^:5'--^^/^^74i:T•y-'^•D 
x-:^ 7 8 T •y>'\-:5^T'J y^'8 O^^ffilg^ 

flTV^&, T-y^'C^^T'JV^^SOj&JffiiS^^l.Slg 
[l?:T-y>'N'XTD i^^-'MS 1 tfi^t. 
[0024] r y>'N°;^TU yi5^8 0{±, T■y>'^'Ux— f 
7 8l3j:U^r-V^-rlS3 6Sr, 0 Htfcft.2.T*-^|6l 

^X^--K;Wb7 4lCj:'5iraS$iX-S.„ 3ts:»fi0iUC:feV^ 

[ 0 0 2 5 ] OT, Wmm=i^2 OcOttf^lC-PV^TlKBJ 
r y>''«3>f;l^4 2fcJ:tifor3^;l'5 6lclHim 

^^tlt:^X\ r-y ^0^/1-4 2{cSHSm»!E5&^tt*&$ 
ixS^i.t, r--7^^3 9tllimJK3T4 1 

(,z. r-vf-v3 9S-S5i«^3r4 iW'v^i^^-ifs 

[0026] ;icr,rzlsh. «JS|gKl#2 0 1 j:rfl<f. T/ 

>'N-3-f ;w4 2 i,zmM^mmmm.i:mi^-rhz t x\ r- 

^f-v3 9. r--7f-^fi3 6, *5J:lA\ ©^#2 4^ 
Srmi«JS3T4 UP!l^^ffi$-fr&C:i:*iT'l'.S.. T- 
V^A'!tt3 6li, r--7^-v3 9*<T-y>'\'3T4 3i;^ 
g^-t-l.*-C^imK:3T4 1 li^^^{)i-r-g..Ii:*^'T-^ 
i.« ®^#2 4li. r-Vf--v3 9*^r•y^^°3T4 3h 
a«-t.&ttiR,T-r-{±®^'-K- b 1 4 . 
T. nmm^2 0lzX1xl,i. T'yJ-<^^f]^4 2l,zm^ 

^mmm.^^^^-thztx\ ®^#2 4 2-^ffl«®t 

10 0 27] m!,^24^mmizmPf^itx\,^hiii 

r •y^>"xry y:7"8 oioJ;zxoT-xr'j y^^s 3 

<r>j: 0 ^«fJiTT'7'<y-'N*3-f ;l'4 2^<7)1(»1S<^«M 

*^'<¥jt$il.|.t. r-V^-r$fi3 6{±, r-y^N-X 

[ 0 0 2 8 ] r--7^^tt3 6*-\ mJilljcOWmctsfeo 
-cm 1 mffi3T4 1 {|iJ*^f>ll2«;iS3T 5 5fiiJ^^^fi[-r 
^.jaStii, r-Vf-A'»ft3 6i:$4Stt4 6. 6 0 to 



ra. fc<tl^, #*lll28i:A;l.:/;{7MK3 0t<0SlcSi!l 
if^-fh, 'mmm20\.zXfl\t. Sg2miS3T5 5 

^cOS*$r1f-5T. T--7f-v3 9*5m2«;m3T5 5 
t a«-t !> tt'T-^^+ W 3 6 $r^^fi[ ^ li- 1. ^ *^-C 

[002 9] ®$\#2 4{i. r--7f-r3 9*^'^2l:!S 

lSi^#2 OtCiitlf. r-y>"t3-f;i'4 2'\<0ffllK^5S 

6^<^ffljia«S[(^«i^^iaist-.&ifc\ 'pts:\^mm. 

:^JT1BI^# 2 4 ^^K«HI*»<?>^^1fc«{c^-(fc$-(i-€. ; 
[0030] ®^#2 4*^^^«Sl^^-fbL/>;f*. oT 

2 4{i. nmm<nmmz'^->x-^^{m}.z'mx^m. 

ithUb^. mk. M^^^'-f Sy^/T. T-y>'N-3^;W4 2 
ifiX'th. 

[0031] ±a5co*D< . mmm^20(r>fmM±, 

T-V^-¥3 6fc(iSft4 6, 6 0i:C0ia. *5<J:tX. # 

n2 8tJ<)\^y:^'-i V3ot<om\,zmmi!^^-fh. ^-o 

T, «^tt#2 0$-P3?tt=fm$-ti--l.3t*^fcJi:. ^tl 

^comimz}3ifimmmmi:^b^ < im-t^ ztn^m 
^x'^^. ^mmm<^mmmm^2oii. iiB^o^^f- 

^ti-t^<. r-V^A- 3 6 i:ttgJt4 6 . 6 0t<O 
0. fcitJf , ^2 8 fc/</Py;y'f K 3 0 1 (7)fa{c«3if 

m^m^-t^^.(,z^m^^Lx^^^. 
[ 0 0 3 2 ] 03J4, mjmm^2o<ommmzmmm 
irma^-thmmtm^u^^Trrt. ^mrnmiza^yx . 

nmmmi on. xT;K>-T8 2i3j:l/":t^;l^^'(l:^8 
4Sr<ii.t"V-»4. xr--Ki^7-8 2{4, Tj-'f ;W^-fbtl84 
lC«LTiSffXT$r«*&-r&. 3r-f7l-mS8 2{±, I® 
A7L*>'^iSAt/iig?t?ft5rXT;K>'r8 2*^f.fit|&$ix 

Srtttii-ri.. ^^;l'e^l:S84A-^,BttB$ix^sxh1^ 
. U y ^'v-y K 1 2 05j--f 5 'J 3 0 

[0033] ;t ^ ^P^ Y 5 U 3 0 tcfltj^$ixy:>|3jt?* 
?ltlS&5 3fcJ:lX^ieK5 0S'^LTaaig»l#2 0 

com^ifA eizmm-t^. m^ifAeiznmtfzmmi* 
it. im4 8ti^xm^iit4 7^m-oxm^if4 ecoff^ 
^sti'M-rs. wiS(t4 e<r)(^mmiz^mLfzmmm 
a. m^m4 7t<&xii4 9t:^^mmLx^^^\,^%^iz 

(±WStt4 6 r-vf-A-W 3 6 t coraCfltJ^Six^ . 
±iecD*n< WStt4 6 fc r-Vf-A'tt3 6 1 <^ISItc:«*& 

$iX-i.?F=5?f»{4, i6Stt4 6 i:T--?^^W3 6 tcOtI 

*^^Jil±5 LT T •y^>°X7"U >'^'M8 1 *3 iO^T-v^^ 
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MAOlzmX-th <H3(ci3lt>?.^!§a)feJ;t/®) , 

1 0 0 3 4 ] r 'y^^::^y'j >^m8 1 izMA Lfzmmm 

(i, Sa?L7 0fcJ:t^?*{S6 8?ra-oTDT;^r>J>'^ 

IS 6 8 tBA L , ^<7)^aTxy *J V'fm. 3 4 Ici'J^ 
•S (03(C^-rMS&®) » fiSft4 6C0(*)iflffiCSiJ3gL 
Avrfil^trSJi . «««4 7 h tRA7L4 9 h *^#a LT \ 
m-^ii. "RATL4 9A'<^>r-v^-vW3 6rtgP£0«3 

[0035] »:*fL6 2{=f'ML7tjSjt?iSii. Jfcai?L6 
2*>"fi^(t6 0(cJ;'9RS$^iTi->'i.^^{i, r-vf- 
^«l3 6ttt^{t6 0i:c?)faic«*&$ix& (03tcfelt 
■?>^S«® ) . ±KcO^< r--7f-rtt3 6 tliStt 6 0 

rxr';>-;?'M3 4C3iA-r'& (03C*J<tS^g8 

®) . ^/s, iictis7L6 2{c?'j«t7tipgjt?ft{±, iaai?L6 

2 *«»ai^{t 6 0 <?)T*foT;^r 'J y 3 4 
ixTv^s:S-^(±, atKTLe 2*>A>i£gOT;?.rU>'^'M 
34tCRtai§'ni. (03l3J3tt.|>^®) . 
[00363 «K|g|ft#2 OtCiJWTti. ±ieiO*D< , 

a^c7)^^:)i-LTnTxry>-^'M34 ^zmmmm 
t^^ixh, or^r y y 3 4 fctt*s$:?x7t}&ljtJt&co 

-SPti . #tt 2 8 cOigHtW* t T , 2 8 fc >'<;Pr 

H3 0t<7)fai-ft*&$fL^. iO^. 
^^)Vl^-)V3 1 {±, jtM^ 1 8lCigft?4*>'3iStC?IA 

<,z^mifi^iz^^ixi,<^imstth. 

[ 0 0 3 7 ] #W 2 8 hf<)i^-rA'4 Y3 0t comzm^ 

L/cm, n'o<nmwi6ihmzm^mm,3 3kzm.'t 
mmmm^3 5i>zmxi.fzmmm^±. nmmmio 

cr):^^}^^^ n seiz^Lf-zimvmmmzm^^ix. 
±ii<7)t!a<. mwmm2 0iziix\f. tti^{t4 6 

br-•7^^r%^3(>t.(0mm^. Wg{t6 0tr-V^ 
^m3bb<r^U. a^^l/. #W2 8i:A;W7';<?M H 

3 0 k <nmmmzwsMmmti^§ki^^tih i o \.zmmm 

[ 0 0 3 8 ] 04 {±, «6sigw^2 o(r,mwt . w^mm 

(A) ti. ^%^2A<r)mmm^^^-t. 04 (a) i,z 
^•na<. m.%^2A\i. m-^mmmz^mmt-^m 
w^tiWhKimt. «aMi oicfcv^T, ®^*2 4 

crmmit. 7 2 0' CAmiz2miiyiih, 04 (B) 

ii, r--7f-^'#3 6i0tSA?L4 9i:ttg(t4 6<7)S^^ 
«4 1 t<^mwm.^7ri-t, ±M<^1ia< , ®AfL4 9 



2 4 ^'atj^^^^^ics LfzmzmwkA i 

}:.mm-fhXo\iZmL^f\.X\^h, :i(7yfz)h. tRAfL4 

9t.wmAit\±. 04 (B) fc5rr*D<, ias\#2 
I.. 

[00391 H4 (C) ttSlt4 6fcT-Vf-rW 

3 6 torB^»i?tfft*5gt*^$n^B#»i&5^-r. ifisiei!! 

#2 0{Ci3V^T, ttg{t4 6i:T-vf--\'3 6ttfOS{C 
«i. ®A?L4 9fci^««4 7i:*ijI»t^itri'>l,*i^(C 
i3?tif&*^'tt*§$il^o t^oT. 114 (C) 

5^-r*D<, (i)©^#24*^'^EB«M-Cib^B#SB, fci 
t/^\ (ii)©^#2 4*5^BB4m*>^ikBB4)t®^s 

l:ig|g»#2 0coift!)^{2}il6*^*-r -g.Bt«!{::fcv^-C, 
tt^(t4 6 r-Vf-v 3 6 t <7)(StC«*&$iX^ , 
[0040] 04 (D){i. T-V-f-vW36<^tSai?L 

^#2 4*-'4>i;liMiclti%$ix-i.Jl^i=. Wg(t6 0co 

ftaia6 2<i, 04 (D) {3S^r?D<. ®^#2 4*itf 

^-t^^izmi^b^h. 

[0 04 1 ] 04 (E) {i. «6^»t6 0i:r-V^-ftft 

3 6 fc<7)ign;}pg)tvs*i«jg$ix^B#»iSrg^-r. wmm 

#2 0fc:J3V->r. WSft6 0tT-Vf-\>3 6i:OHt 

ii. sciijfL6 2i3m^if6 oi,zmm^tLX\,^i>m'^izm 
mmt>mi^$tih. m-^x. mmmt. 04 (e) izm 
■tim<, (i)m%^2 4*<±mm^x'hmm. ax 

y . (i i ) 2 4 "fAisiSig^com^ 

t T- 3 6 <?)S{C«I^$ ilS . 
[0042] 04 (F ) {4, #W28i:>'N';Pr;<r-f K3 

ot«[S{ci3jtjft*i«*&$ix«.i^«BS:s^-r, wmm^ 

2 0 ^^fcV^T , #W2 8 HBO fccOiatC 

it . jsctbfL 6 2 o T:^r v>^m3 4 (,zm.mmzm 

mzmi^^ittimmm<r)-mij^mi^^tii>, niiiKe2 

*<orxTy >^'^3 4 izm.^mzmmm^mi^-tm 

mii. ftaifLS 2A^"oTxr'J y:/^3 4tcgBiS$ix-i. 
B#«B{c:l®^$<x.|>. -Ij. ?4K6 8A-^>orxrUy^^ 

M3 4M4. «^fgft?ft*5»SAt--l., Zntz^, 04 
( F ) l,Z9r^-rPa< , #«2 8 i:>'N-;L'7";*'-< K 3 0 term 

{'« . <3[(2'^<ciS«w s tzkm^m^zmmmtmt^ ^ ti 

[0043] ±a;0*D< . «miEtlJ#2 0 IC J;il(4\ ® 
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respectively. An annular groove 47 endcstng the oii 
path 48 and the amiature shaft 36 is pmvtded for the 
beerkig 46. A distraMition path SO communicated vnth the 
oil path 48, is provided, toibricant is fed to the 
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* NOTICES * 

Japan Patent Office is not responsible for any 
deuiiages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the electromagnetism which is equipped with the shank material which is characterized by 
providing the following, and which transmits electromagnetic force to a valve element, and the bearing 
which holds the aforementioned shank material possible [ sliding ], and drives the aforementioned valve 
element using electromagnetic force ~ a drive valve The oilway by which the aforementioned shank 
material is formed in the interior, the discharge which emits the lubricating oil supplied to this oilway to 
the aforementioned bearing — the lubricating oil feeder style which is equipped with a hole and supplies 
a lubricating oil to the oilway of the aforementioned shank material 

[Claim 2] electromagnetism according to claim 1 — the electromagnetism to which the aforementioned 
lubricating oil feeder style is characterized by supplying a lubricating oil to the oilway of the 
aforementioned shank material intermittently in a drive valve — a drive valve 

[Claim 3] the electromagnetism of a claim 1 and a claim 2 given in any 1 term — the electromagnetism 
to which the aforementioned lubricating oil feeder style is characterized by supplying a Myst-like 
lubricating oil in a drive valve — a drive valve 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention ~ electromagnetism — a drive valve ~ 
starting - electromagnetism especially suitable as the inlet valve or exhaust valve of an internal 
combustion engine — it is related with a drive valve 
[0002] 

[Description of the Prior Art] the electromagnetism which constitutes the inlet valve or exhaust valve of 
an internal combustion engine conventionally so that it may be indicated by JP,7-305612,A — the drive 
valve is known the above-mentioned conventional electromagnetism — the drive valve is equipped with 
the valve stem constituted by a valve element and one and the valve guide which holds a valve stem 
possible [ sliding ] moreover, the above-mentioned conventional electromagnetism ~ the drive valve is 
equipped with the armature and armature shaft which transmit electromagnetic force to a valve stem, 
and the bearing which holds an armature shaft possible [ sliding ] 

[0003] the above-mentioned conventional electromagnetism ~ according to the drive valve, a valve 
element can be made to repeat, open and close by making the electromagnetic force which energizes a 
valve element in the valve-opening direction to an armature, and the electromagnetic force which 
energizes a valve element in the valve-closing direction act by turns therefore, the above-mentioned 
conventional electromagnetism — according to the drive valve, the function as an inlet valve and the 
fiinction as an exhaust valve are realizable by controlling electromagnetic force according to the 
movement state of an internal combustion engine 
[0004] 

[Problem(s) to be Solved by the Invention] by the way, the above-mentioned conventional 
electromagnetism — at the time of the operation of a drive valve, a sliding friction arises between a valve 
stem and a valve guide and between an armature shaft and its bearing Therefore, in order to operate an 
internal combustion engine smoothly, it is important to suppress the sliding friction small, however, the 
above-mentioned conventional electromagnetism — in the drive valve, the means which suppress a 
sliding friction are not given at all this point and the conventional electromagnetism — the structure of a 
drive valve was not necessarily the optimal as structure which constitutes the inlet valve or exhaust 
valve of an internal combustion engine 

[0005] the electromagnetism which supplies a lubricating oil to the sliding section which this invention 
is made in view of an above-mentioned point, and slides in connection with the switching action of a 
valve element — it aims at offering a drive valve 
[0006] 

[Means for Solving the Problem] In a drive valve the electromagnetism which the above-mentioned 
purpose is equipped with the shank material which transmits electromagnetic force to a valve element so 
that it may indicate to a claim 1 , and the bearing which holds the aforementioned shank material 
possible [ sliding ], and drives the aforementioned valve element using electromagnetic force — the 
discharge whose aforementioned shank material emits the oilway formed in the interior, and the 
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lubricating oil supplied to this oilway to the aforementioned bearing -- electromagnetism equipped with 
the lubricating oil feeder style which is equipped with a hole and supplies a lubricating oil to the oilway 
ofthe aforementioned shank material --it is attained by the drive valve 

r00071 In this invention, in case a valve element repeats switching action, slidmg arises between shank 
material and a bearing, shank material -- an oilway and discharge -- the hole is formed A lubncating oil 
is supplied to an oilway from a lubricating oil feeder style, moreover, the lubricating oil suppUed to the 
oilway ~ discharge ~ a bearing is supplied from a hole If a lubricating oil is supplied to a beanng like 
the above, the sliding friction accompanying the switching action of a valve element will be reduced. 
[00081 the above-mentioned purpose is indicated to a claim 2 ~ as - the electromagnetism ofthe claim 
1 above-mentioned publication ~ the electromagnetism by which the aforementioned lubricating oil 
feeder style supplies a lubricating oil to the oilway ofthe aforementioned shank material intermittently 
in a drive valve ~ it is attained by the drive valve In this invention, the lubricating oil for reducing the 
sliding friction accompanying the switching action of a valve element is supplied intermittently, if a 
lubricating oil is supplied intermittently -- electromagnetism ~ it can prevent that a superfluous 
lubricating oil is supplied to the interior of a drive valve 

[0009] moreover, the above-mentioned purpose is indicated to a claim 3 ~ as ~ the electromagnetism of 
the above-mentioned claim 1 and a claim 2 given in any 1 term - the electromagnetism to which the 
aforementioned lubricating oil feeder style supplies a Myst-like lubricating oil in a drive valve ~ it is 
attained by the drive valve this invention ~ setting - electromagnetism ~ a Myst-like lubncating oil is 
supplied to a drive valve according to making a lubricating oil into the shape of Myst, and supplying it ~ 
electromagnetism ~ it can prevent that a superfluous lubricating oil is supplied to the interior of a drive 
valve 

[0010] - , 

[Embodiments ofthe Invention] Drawing 1 shows the cross section ofthe important section ofthe 
internal combustion engine 10 which is one example of this invention. The internal combustion engine 
10 is equipped with the cylinder head 12. The suction port 14 and the exhaust air port 16 are formed m 
the cylinder head 12. The suction port 14 and the exhaust air port 16 are open for free passage to the 
combustion chamber 18. 

[001 1] the cylinder head 12 ~ electromagnetism ~ the drive valves 20 and 22 are contamed 
electromagnetism ~ the drive valve 20 is equipped with the inlet valve 24 which flows through or 
intercepts a suction port 14 and a combustion chamber 18 on the other hand ~ electromagnetism ~ the 
drive valve 22 is equipped with the exhaust valve 26 which flows through or intercepts the exhaust air 
port 16 and a combustion chamber 1 8 electromagnetism - the drive valves 20 and 22 have the same 
composition except for having the path from which an inlet valve 24 and an exhaust valve 26 differ as 
the example ofthe followings and those representation - elecfromagnetism ~ the structure ofthe drive 
valve 20 and operation are explained 

[0012] electromagnetism - the drive valve 20 is equipped with the valve stem 28 The valve stem 28 is 
formed in an mlet valve 24 and one. The valve guide 30 which grasps a valve stem 28 possible 
[ sliding ] is being fixed to the interior ofthe cylinder head 12. The valve-stem oil seal 31 is arranged m 
the upper-limit section of a valve guide 30. The valve-stem oil seal 31 prevents that a lubricating oil 
flows into the interior of a valve guide 30 too much. ROARITENA 32 is being fixed to the upper-limit 
section of a valve stem 28. t^^.ott h- 

[0013] The ROASU pulling 33 is arranged by the lower part of ROARITENA 32. The ROASU pulling 
33 is energizing ROARITENA 32 towards the upper part in drawing 1 . Hereafter, the space in which 
the ROASU pulling 33 is arranged is called the ROASU pulling room 34. The lubricating oil path 35 
which opens for free passage the ROASU pulling room 34 and oil ****** which is not illustrated is 
formed in the cylinder head 12. 

[0014] The upper-limit section of a valve stem 28 is in contact with the armature shaft 36. The armature 
shaft 36 is the member which consisted of non-magnetic materials. The oilway 37 is formed in the 
center section ofthe armature shaft 36. The plug 38 for blockading an oilway 37 is pressed fit in the 
upper part ofthe armature shaft 36. The armature 39 is being fixed to the armature shaft 36. An armature 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/30/2003 



Page 3 of 9 



39 is the annular member which consisted of magnetic materials. Hereafter, the space in which an 

Kein k1 Sri cyS 44 L the armature shaft 36 is decided not to contact, when an armature 

^ ^ TSrtd ctcularsulcus 47 and the oilway 48 as shown in drawing 2 . The circular sulcus 47 is 
S3 fnThi^i^er s^^^^^^^^^ the'^armature shaft 36 may be surroimded. The oihvay 48 

fs folded o t Zimay be made to flow through a circular sulcus 47 and the side of a beanng 46. 
^or^ver the iXlation which is open for free passage on the armature shaft 36 at an oilway 37 the 
Tie 49Ts'fo^SfC^^^^ - a hole 49 - the Mature shaft 36 - the variation rate by the side of a 
?ower pit Xtrl^^^^^ when located near the edge - when an inlet valve 24 reaches a f^u open 
st^e iSly by the drive valve 20, it is constituted so that it may flow with a circular sulcus 47 
?wt7TA shown in drawing^ , the distribution way 50 which is open for free passage to ^ o;!^ 48 is 
formed in the u^cr ^iat^45The plug 51 for blockading the distribution way 50 is pressed fit m the 
STof * IS'^^^^^^^^ The end of the pin ring 52 is inserted in the upper plate 45^ T?e other 
end of the pin ring 52 is pressed fit in the cylinder head 12. The oilway 53 which is op^ for free 
^lagfon'^e distributi^^ way 50 through the pin ring 52 is formed m the -^enj *e ^ 
1? all the electromagnetism that an internal combustion engine 10 equips with an oilway 53 -- the dnve 
laive 20ls STetS^^^^^^ and it is corresponded and prepared The oil galle^^ 54 which is open for 
free oassage to all the oilways 53 is formed in the intenor of the cylinder head 12. 
S] Sr the armature 39, the core 55 is arranged the 2nd electromagnetism. The core 55 is 
Su pped wfth the lower coil 56 and the lower core 57 the 2nd ^1-troma^eti^.m A 1^^^^ 
SnulL member which consisted of magnetic materials. The incore cy lind«- 5 8 is formal in Ae center 
Son of the lower core 57. Moreover, under the coi« 55, the lower plate 59 is arranged the 2nd 
electromagnetism. The bearing 60 is arranged in the center section of the lower plate 59. The ^ature 
shSsetfZd possible [ slidhig ] by the bearing 60 in the lower part of the incore cylmd«- 58. 
Oof9] t^e discharge which is open for free passage on the armature shaft 36 at an oilway 37 -- ti^e hole 
62 is fonned drawing 1 - setting - an inlet valve 24 - electromagnetism - it is maintained by the 
SuTrlSe b^Ste valve 20 it is shown in drawing 1 - as - discharge - the case where, as for a 
St valve 24 is made into a neutral state - a bearing 60 - it is constituted so that it may be 
wide opened by the lower part side slightly at the ROASU pulling room 34 ^7 The 

XofThe core guide 64 is arranged in the periphery of the upper core 43 and a lower core 57 Jhe 
relative position of the upper core 43 and a lower core 57 is maintained by the proper relation by the 
S^^iSrS ?he brealZough 66 is fonned in the side of the core guide 64. The position of a 
breakthrough 66 is set to the position where the part laps with a lower ^ore 57 sligitl^^^^^ 
100211 this example - setting - electromagnetism - perpendicularly, as for the dnve valve 20 and the 
Set vaWe 2^, those shaft orientations are arranged so that only the predetermined angle the a may^ 
Sne For th s reason, the inclination which makes the highest the central site of an interna^ combustion 
en«h^^ lO^d makes die lowest the side side of an internal combustion engine 10 is formed in the 
upper!l^^^^^^ lower core 57. In this example, the breakthrough 66 mentioned above is formed m 

EdeTide of the internal combustion engine 10 with which the upper-hmit side of a lower core 57 

S Thfol^Ty 68 which extends in accordance with the side of the core guide 64 is fomied in the 
cylinder head 12. Opening of the end of an oilway 68 is carried out to the upper-limit side of the 
cylinder head 12. On the other hand, the other end of an oilway 68 is open for free passage m the 
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ROASU pulling room 34. The oilway 68 is formed in the side side of an internal combustion engine 10 
so that opening may be carried out to a breakthrough 66. The breakthrough 70 is formed in the upper 
plate 45 so that the distribution way 50 may not be intersected. The oilway 68 of the cylinder head 12 is 
open for free passage to the breakthrough 70 of the upper plate 45 in the upper-limit section. 
[0023] The upper cap 72 is arranged in the upper part of the upper plate 45. The adjuster bolt 74 and the 
locknut 76 are arranged in the upper cap's 72 upper limit. The upper retainer 78 connected with the 
armature shaft 36 is arranged by the lower part of the adjuster bolt 74. Moreover, the upper spring 80 is 
arranged between the adjuster bolt 74 and the upper retainer 78. Hereafter, the space in which the upper 
spring 80 is arranged is called the upper spring room 81. 

[0024] The upper spring 80 is energizing the upper retainer 78 and the armature shaft 36 towards the 
lower part in drawing 1 . The center valve position of an armature 39 is adjusted by the adjuster bolt 74. 
In this example, the center valve position of an armature 39 is adjusted so that it may become a core 41 
with the center section of the core 55 the 2nd electromagnetism the 1st electromagnetism. 
[0025] the following and electromagnetism ~ operation of the drive valve 20 is explained the case where 
the exciting current is not supplied to the upper coil 42 and a lower coil 56 — an armature 39 — the 
center valve position — namely, it is maintained in the center of a core 55 the 2nd electromagnetism with 
a core 41 the 1st electromagnetism Where an armature 39 is maintained in a center valve position, if an 
exciting current begins to be supplied to the upper coil 42, an armature 39 and the electromagnetic force 
which draws an armature 39 near to a core 41 side the 1st electromagnetism between cores 41 the 1st 
electromagnetism will occur. 

[0026] for this reason, electromagnetism — according to the drive valve 20, the variation rate of an 
armature 39, the armature shaft 36, and the inlet-valve 24 grade can be carried out to a core 41 side the 
1st electromagnetism by supplying the suitable exciting current for the upper coil 42 The armature shaft 
36 can be displaced to a core 41 side the 1st electromagnetism until an armature 39 contacts the upper 
core 43. An inlet valve 24 blockades a suction port 14 imder the situation that an armature 39 contacts 
the upper core 43. therefore, electromagnetism ~ according to the drive valve 20, an inlet valve 24 can 
be made into a close-by-pass-bulb-completely state by supplying the suitable exciting current for the 
upper coil 42 

[0027] When the inlet valve 24 is maintained by the close-by-pass-bulb-completely state, the upper 
spring 80 and the ROASU pulling 33 turn the armature shaft 36 to a center valve position, and energize 
it. If supply of the exciting current to the upper coil 42 is stopped under such a situation, the armature 
shaft 36 will start operation of simple harmonic motion henceforth according to the spring force of the 
upper spring 80 and the ROASU pulling 33. 

[0028] In process in which the armatxire shaft 36 displaces from a core 41 side to a core 55 side the 2nd 
electromagnetism the 1st electromagnetism according to operation of simple harmonic motion, sliding 
arises between the armature shaft 36 and bearings 46 and 60 and between a valve stem 28 and a valve 
guide 30. electromagnetism — according to the drive valve 20, the variation rate of the armature shaft 36 
can be carried out until it compensates loss of the energy accompanying the above-mentioned sliding 
with making a core 55 generate electromagnetic force the 2nd electromagnetism and an armature 39 
contacts a core 55 the 2nd electromagnetism by it 

[0029] The 2nd electromagnetism, as for an inlet valve 24, an armature 39 will be in a fiiU open state, in 
case a core 55 contacts, therefore, electromagnetism — according to the drive valve 20, after stopping 
supply of the exciting current to the upper coil 42, an inlet valve 24 can be changed from a close-by- 
pass-bulb-completely state to a full open state by few power consumption by starting supply of the 
exciting current to a lower coil 56 to predetermined timing 

[0030] According to operation of simple harmonic motion, it is begun towards a closed position to 
displace an inlet valve 24, if supply of the exciting current to a lower coil 56 is stopped after an inlet 
valve 24 changes to a fiiU open state. Henceforth, if an exciting current is repeatedly supplied to the 
upper coil 42 and a lower coil 56 to suitable timing, switching action of the inlet valve 24 can be carried 
out by few power consumption. 

[0031] like ****-- electromagnetism — sliding arises during the operation of the drive valve 20 between 
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an armature 36 and bearings 46 and 60 and between a valve stem 28 and a valve guide 30 therefore, 
de^magnetism - in order to operate the drive valve 20 smoothly, it is important to suppress the 
s idiBg motion in those sliding sections small the electromagnetism of this example - it has the featoe 
at Ae pS^t which supplies a lubricating oil between an armature 36 and bearings 46 and 60 and between 
a valve stem 28 and a valve guide 30 for the drive valve 20 to fill the above-mentioned demand 
r00321 drawings - electromagnetism - the lubricating oil supply path which supphes a lubncatmg oi 
to the sliding section of the drive valve 20 is shown The internal combustion engme 10 is equipped wi& 
Ae air pump 82 and the oil atomizer 84 in this example. An air pump 82 supphes high-pressure air to the 
oil atomizer 84. the oil atomizer 82 - inhalation - it atomizes with the high-pressure air to which the 
lubricating oil inhaled from the hole is supplied from an air pump 82, and the regurgitation of Myst- 
like lubricating oil is earned out from the discharge opening The lubncatmg oil of the shape of Myst 
breathed out from the oil atomizer 84 is supplied to the oil gallery 30 of the cylinder head 12. 
[00331 the lubricating oil supplied to the oil gallery 30 - an oilway 53 and the distribution way 50 ~ 
mkfding - electromagnetism - the bearing 46 of the drive valve 20 is reached The lubricating oil which 
reached the bearing 46 reaches the inner skin of a bearing 46 through an oilway 48 and a circul^ sulcus 
47 the lubricating oil which reached the inner skin of a bearing 46 - a circular sulcus 47 and inhalataon 

- when the hole 49 has not flowed, it is supplied between a bearing 46 and the armature shaft 36 After 
the lubricating oil supplied between a bearing 46 and the armature shaft 36 like the above achieves the 
fimction which suppresses the sliding friction of a bearing 46 and the armature shaft 36, it is leaked from 
the upper and lower sides of a bearing 46, and advances into the upper spring room 81 and the armature 
room 40 (path ** and ** in drawdng 3 ). * ct t ir 
r00341 The lubricating oil which advanced into the upper spring room 81 arrives at the ROASU pulling 
room 34 through a breakthrough 70 and an oilway 68 (path ♦* shown in drawing 3 ). On the other hand, 
the lubricating oil which advanced into the armature room 40 advances into an oilway 68 ttirough a 
breakthrough 66, and arrives at the ROASU pulling room 34 after that (path ** shown m drawing 3 ). 
the lubricating oil which reached the inner skin of a bearing 46 ~ a circular sulcus 47 and inhalation -- 
the case where the hole 49 has flowed - inhalation - the oilway 37 of a hole 49 to the armature shaft 36 
Ulterior - flowing - the soffit section of the armature shaft 36 ~ setting - discharge ~ a hole 62 is 
reached (path ** in drawing 3 ) for this reason, electromagnetism ~ the drive valve 20 ~ setting ~ 
discharge ~ a Myst-Uke lubricating oil is supplied also to a hole 62 • 
r00351 discharge ~ the lubricating oil which reached the hole 62 ~ discharge - when the hole 62 is 
blockaded by the bearing 60, it is supplied between the armatiire shaft 36 and a beanng 60^ath in 
d rawing 3 ) After the lubricating oil suppUed between the annature shaft 36 and a beanng 60 like the 
above achieves the fiinction which suppresses both sliding friction, it is leaked from the lower part of a 
bearing 60, and advances into the ROASU pulling room 34 (path ** in drawing 3 ). moreover discharge 

- the lubricating oil which reached the hole 62 - discharge ~ the case where the hole 62 is wide opened 
in the lower part of a bearing 60 at the ROASU pulling room 34 - discharge - it is breathed out by the 
direct ROASU pumng room 34 from a hole 62 (path** in dramn&3) ^ ^^^ott n- 
[0036] electiomagnetism - in the drive valve 20, a lubricating oil is supplied to the ROASU pulling 
room 34 through various paths like the above Some lubricating oils supplied to the ROASU PuHmg 
room 34 adhere to the circumference of a valve stem 28, arid it is supplied between a valve stem 28 and 
a valve guide 30. Under tiie present circumstances, in order for tiie valve-stem oil seal 31 to prevent a 
lubricating oil infiltrating into a combustion chamber 18 too much, it prevents that a lubncatmg oil is 
supplied too much between a valve stem 28 and a valve guide 30. 

[00371 The lubricating oil supplied between a valve stem 28 and a valve guide 30 flows into the 
lubricating oil path 35 witii the remaining lubricating oils, after achieving the fimction which suppresses 
both sliding friction. After the lubricating oil which flowed into the lubricating oil path 35 flows into oil 
****** 86 of an internal combustion engine 10, it is again supplied to the circulatory system, like the 
above - electi-omagnetism - according to the drive valve 20, a lubricating oil can be circulated so that a 
lubricating oil may be suitably supplied to the sliding section of a bearing 46 and the annature shaft 36, 
the sliding section of a bearing 60 and the armatiire shaft 36, and the sliding section of a valve stem 28 
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and a valve guide 30 . , . u ^- r 

[0038] drawing 4 - electromagnetism - the timing diagram showmg the relation between operation ot 
the drive valve 20 and the circulation state of a lubricating oil is shown Drawing 4 (A) shows the 
switching action of an inlet valve 24. As shown in drawing 4 (A), an inlet valve 24 repeats a full open 
state and a close-by-pass-bulb-completely state for every predetermined engine. In an internal 
combustion engine 10, opening and closing of an inlet valve 24 are performed twice for every 720- 
degreeCA. drawing 4 (B) - inhalation of the armature shaft 36 the switch-on of a hole 49 and the 
circular sulcus 47 of a bearing 46 is shown like **** - inhalation - when an inlet valve 24 reaches a 
full open state mostly, the hole 49 is constituted so that it may flow with a circular sulcus 47 for this 
reason, inhalation ~ a hole 49 and a circular sulcus 47 will be in switch-on almost synchronizing with 
the stage when an inlet valve 24 will be in a full open state, as shown in drawing 4 (B) 
[0039] Drawing 4 (C) shows the stage when a lubricating oil is suppUed between a bearing 46 and the 
armature shaft 36. electromagnetism ~ the drive valve 20 ~ setting - between a bearing 46 and 
armatures 36 - inhalation - a lubricating oil is supplied when the hole 49 and the circular sulcus 47 are 
intercepted as [ show / a lubricating oil / therefore, / in drawing 4 (C) ] the stage whose (i) inlet valve 24 
is in a close-by-pass-bulb-completely state and the stage which the (ii) inlet valve 24 displaces in the 
close-by-pass-bulb-completely state from the full open state from a close-by-pass-bulb-completely state, 
or a full open state, i.e., electromagnetism, - the sliding section of the drive valve 20 is supplied 
between a bearing 46 and an armature 36 in the stage which sliding produces 

[0040] drawing 4 (D) - discharge of the armature shaft 36 - the open state of a hole 62 is shown like 
**** discharge - when an inlet valve 24 is maintained in a center valve position, the hole 62 is 
formed so that it may be located under [ small ] the bearing 60 for this reason, discharge - a hole 62 will 
be in an open state, when an inlet valve 24 exists in the position which inclined toward the full open side 
from the predetermined position near the center valve position, as shown in drawing 4 (D) 
[0041] Drawing 4 (E) shows the stage when a lubricating oil is suppUed between a bearing 60 and the 
armature shaft 36. electromagnetism - the drive valve 20 - setting - between a bearing 60 and 
armatures 36 - discharge ~ a lubricating oil is supplied when the hole 62 is blockaded by the bearing 60 
As [ show / a lubricating oil / therefore, / in drawing 4 (E) ] The stage whose (i) inlet valve 24 is in a 
close-by-pass-bulb-completely state, and the (ii) inlet valve 24 are supplied between a bearing 60 and an 
armature 36 toward the predetermined position near the center valve position in process in which it 
displaces toward a close-by-pass-bulb-completely state, from the predetermined position near the center 
valve position from a close-by-pass-bulb-completely state. 

[0042] Drawing 4 (F) shows the stage when a lubricating oil is supplied between a valve stem 28 and a 
valve guide 30. electromagnetism - the drive valve 20 - setting - between a valve stem 28 and valve 
guides 30 - discharge - some lubricating oils directly supphed to the ROASU pulling room 34 and 
some lubricating oils indirectly supplied through the oilway 68 are supplied from a hole 62 discharge - 
the stage when a hole 62 supplies a lubricating oil to the ROASU pulling room 34 directly - discharge - 
- a hole 62 is limited at the stage opened wide at the ROASU pulling room 34 On the other hand, a 
lubricating oil always flows into the ROASU pulling room 34 from an oilway 68. For this reason, as 
shown in drawing 4 (F), between the valve stem 28 and the valve guide 30, the lubricating oil is supplied 
almost always directly or indirectly. 

[0043] like **** - electromagnetism - according to the drive valve 20, a lubricating oil can be suitably 
supplied to the sliding section of the armature shaft 36 and bearings 46 and 60, and the sliding section of 
a valve stem 28 and a valve guide 30 in process in which an inlet valve 24 repeats switching action 
therefore, electromagnetism - an inlet valve 24 can be made to open and close smoothly by few power 
consxmiption according to the drive valve 20, without generating big shding loss 

[0044] electromagnetism - in the drive valve 20, when a lubricating oil is superfluously supplied to an 
oilway 53 from the oil gallery 54, the lubricating oil leaked from bearings 46 and 60 may pile up in the 
armature room 40 so much if a lot of lubricating oils pile up in the armature room 40, the variation rate 
of an armature 39 will bar - having - electromagnetism — the situation where the drive valve 20 does 
not operate smoothly may arise therefore, electromagnetism - in the drive valve 20, it is required to 
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prevent that a superfluous lubricating oil is supplied to the interior 

[0045] electromagnetism - in the drive valve 20, if the path of an oil way 53 or the distribution way 50 is 
made small enough, the amount of the lubricating oil which reaches a bearing 46 can be suppressed 
However, in order to make an oilway 53 and the distribution way 50 into a minor diameter, micro 
processing, such as an electron discharge method, is needed. Moreover, if an oilway 53 and the 
distribution way 50 are made into a minor diameter, it will become easy to get a foreign matter etc. 
blocked in those interior, for this reason, electromagnetism ~ in the drive valve 20, it is desirable to 
secure a certain amount of path in an oilway 53 or the distribution way 50 
[0046] like ****-- this example — setting — electromagnetism — it is supposed that a Myst-like 
lubricating oil is supplied to the drive valve 20 According to the technique of making a lubricating oil 
the shape of Myst and supplying it, the amount of the lubricating oil which reaches a bearing 46 can be 
suppressed in a proper quantity, securing a certain amount of path in an oilway 53 or the distribution 
way 50. for this reason, electromagnetism — an advantageous situation can be formed when preventing a 
lubricating oil piling up in the armature room 40 according to the drive valve 20, without causing un- 
arranging, such as a cost rise and a fall of reliability 

[0047] like **** — electromagnetism — when operating the drive valve 20 smoothly, it is effective to 
supply a lubricating oil to the sliding section of the armature shaft 36 and bearings 46 and 60 and the 
sliding section of a valve stem 28 and a valve guide 30 however, electromagnetism — when operating 
the drive valve 20 smoothly, it always is not necessary to supply a lubricating oil to the above- 
mentioned shding section when suppressing the sliding friction of the sliding section, preventing a 
lubricating oil piling up in the armature room 40 if it puts in another way — electromagnetism — it may 
be advantageous to supply a lubricating oil intermittently to the drive valve 20 the above-mentioned 
viewpoint — this example — setting — electromagnetism — a stage required when operating the drive 
valve 20 smoothly — electromagnetism — it is supposed that a lubricating oil is intermittently supplied to 
the drive valve 20 

[0048] the function of the above [ drawing 5 ] — it should realize — electromagnetism — the flow chart of 
an example of the control routine performed in the drive valve 20 is shown The routine shown in 
drawing 5 is a regular interruption routine started for every predetermined time. Starting of the routine 
shown in drawing 5 performs processing of Step 100 first. At Step 100, it is distinguished whether it 
applied from the time of the last processing cycle at the time of this processing cycle, and starting of an 
internal combustion engine 10 was started, electromagnetism ~ in order to operate the drive valve 20 
smoothly, it is appropriate at the time of starting of an internal combustion engine 10 to supply a 
lubricating oil to the sliding section of the armature shaft 36 and bearings 46 and 60 and the sliding 
section of a valve stem 28 and a valve guide 30 For this reason, when it is distinguished that starting of 
an internal combustion engine 10 was started at this step 100, it can be judged that supply of a 
lubricating oil should be started. In this case, next, processing of Step 102 is performed. On the other 
hand, if starting of an internal combustion engine 10 is not started at this step 100, when being 
distinguished. Step 102 is jimiped and, next, processing of Step 104 is performed. 
[0049] At Step 102, the lubricating oil supply time timer T is reset by "0." the lubricating oil supply time 
timer T — electromagnetism — it is a timer for carrying out counting of the elapsed time after the supply 
of a lubricating oil to the drive valve 20 was started At Step 104, it is distinguished whether the 
enumerated data of the lubricating oil supply time timer T is below the predetermined ON time TON. 
Consequently, if T<=TON is materialized, when being distinguished, after the lubricating oil supply 
time timer T is reset by "0", it can be judged that the ON time TON has not yet passed. In this case, next, 
processing of Step 106 is performed. 

[0050] At Step 106, processing which makes an air pump 82 an ON state is performed. If processing of 
this step 106 is performed, the oil atomizer 84 will begin to supply a Myst-like lubricating oil to the oil 
gallery 54 henceforth. At Step 108, the increment of the lubricating oil supply time timer T is carried 
out. An end of processing of this step 108 ends this routine, after starting of an internal combustion 
engine 10 is started, until counting of the predetermined ON time TON is carried out to the lubricating 
oil supply time timer T according to the above-mentioned processing — electromagnetism — a Myst-like 
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lubricating oil can be supplied to the drive valve 20 

[0051] Among this routine, if the enumerated data of the lubricating oil supply time timer T is over the 
predetermined ON time TON, when being distinguished at the above-mentioned step 104 (i.e., if 
T<=TON is not materialized, when being distinguished), next, processing of Step 1 10 is performed. At 
Step 110, processing which makes an air pump 1 10 an OFF state is performed, if processing of this step 
1 10 is performed — henceforth — the electromagnetism from the oil atomizer 84 ~ supply of the 
lubricating oil to the drive valve 20 is stopped 

[0052] At Step 112, the engine rotational frequency NE of an intemal combustion engine 10 is read. At 
Step 114, the air content G inhaled by the intemal combustion engine 10 is read. At Step 116, the 
predetermined value alpha calculates based on the engine rotational frequency NE and the inhalation air 
content G. so that the predetermined value alpha of the engine rotational frequency NE is high ~ 
namely, electromagnetism, so that the inhalation air content G is so abundant that the sliding section of 
the drive valve 20 slides at high speed — namely, electromagnetism — it considers as such a big value 
that the sliding section of the drive valve 20 tends to serve as an elevated temperature 
[0053] At Step 118, processing for which only the predetermined value alpha increments the lubricating 
oil supply time timer T is performed, according to the above-mentioned processing — electromagnetism 

— the lubricating oil supply time timer T can be made to increase with sudden inclination, so that the 
sliding section of the drive valve 20 slides at high speed, and, so that the sliding section tends to serve as 
an elevated temperature OFF time TOFF predetermined with Step 120 in the enumerated data of the 
lubricating oil supply time timer T It is distinguished whether it has reached or not. Consequently, it is 
still T>=TOFF. If not materialized, when being distinguished, this routine is ended henceforth, without 
advancing processing in any way. On the other hand, it is T>=TOFF. If materialized, when being 
distinguished, next, processing of Step 122 is performed. 

[0054] At Step 122, the enumerated data of the lubricating oil supply time timer T is reset by "0," 
Execution of processing of this step 122 ends this routine. If this routine is again started after processing 
of the above-mentioned step 122 is performed, processing for starting processing of Step 106, i.e., 
supply of a lubricating oil, will be performed via Step 100 and Step 104. henceforth, electromagnetism - 

- OFF time TOFF predetermined to the drive valve 20 It considers as a round term, only the 
predetermined ON time TON is continued, and a lubricating oil is supplied intermittently. 

[0055] the electromagnetism after starting of an intemal combustion engine 10 was started according to 
the above-mentioned processing — while being able to supply a lubricating oil intermittently to the drive 
valve 20, the period when supply of a lubricating oil is stopped can be made to expand and contract 
according to the movement state of an intemal combustion engine 10 for this reason, electromagnetism - 

- according to the drive valve 20, the lubricating oil of a proper quantity can be suppHed to the sliding 
section of the armature shaft 36 and bearings 46 and 60, and the sliding section of a valve stem 28 and a 
valve guide 30, without making a lubricating oil pile up in the armature room 40 superfluously 
[0056] in addition, the above-mentioned example — setting — the armature shaft 36 and a valve stem 28 

— the "shank material" of the claim 1 aforementioned publication — the oilway 37 of the armature shaft 
36 is equivalent to the "oilway" of the claim 1 aforementioned publication, and the air piunp 82 and the 
oil atomizer 84 are equivalent to the "lubricating oil feeder style" of the claim 1 aforementioned 
publication in the "bearing" of the claim 1 aforementioned publication for bearings 46 and 60, 
respectively 

[0057] next, the electromagnetism which is the 2nd example of this invention with reference to drawin g 
6 — a drive valve is explained drawing 6 — the electromagnetism of this example — the enlarged view of 
the bearing 130 and the armature shaft 36 which are used for a drive valve is shown the 
electromagnetism of this example — the electromagnetism which shows a drive valve to above- 
mentioned drawing 1 - in the drive valve 20, it realizes by exchanging a bearing 46 for a bearing 130 
[0058] The bearing 130 is equipped with the circular sulcus 132 and the oilway 134. The oilway 134 is 
open for free passage on the distribution way 50 like the oilway 48 of the bearing 46 in the 1st example. 
The circular sulcus 132 is formed so that the circumference of the armature shaft 36 may be surrounded, 
and so that opening may be carried out above a bearing 130. namely, the electromagnetism of this 
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example — in the drive valve, opening of the circular sulcus 132 of a bearing 130 is carried out to the 
upper spring room 81 shown in drawing 1 

[0059] according to the composition of this example — inhalation of the armature shaft 36 it can 
prevent being supplied, while the lubricating oil of the shape of Myst of an oilway 37 had held the high 
pressure, when a hole 49 and a circular sulcus 132 changed into a free passage state for this reason, the 
electromagnetism of this example — according to a drive valve - the electromagnetism of the 1st 
example - when preventing that a lubricating oil is supplied superfluously as compared with the drive 
valve 20, a still more advantageous situation can be formed 
[0060] 

[Effect of the Invention] According to invention according to claim 1, like ****, a lubricating oil can be 
suppUed to the part which sliding produces in connection with the switching action of a valve element, 
moreover — according to a claim 2 and invention according to claim 3 — electromagnetism — it can 
prevent that a lubricating oil is superfluously supplied to the interior of a drive valve 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] the electromagnetism which constitutes the inlet valve or exhaust valve of 
an internal combustion engine conventionally so that it may be indicated by JP,7-305612,A — the drive 
valve is known the above-mentioned conventional electromagnetism ~ the drive valve is equipped with 
the valve stem constituted by a valve element and one and the valve guide which holds a valve stem 
possible [ sliding ] moreover, the above-mentioned conventional electromagnetism — the drive valve is 
equipped with the armature and armature shaft which transmit electromagnetic force to a valve stem, 
and the bearing which holds an armature shaft possible [ sliding ] 

[0003] the above-mentioned conventional electromagnetism ~ according to the drive valve, a valve 
element can be made to repeat, open and close by making the electromagnetic force which energizes a 
valve element in the valve-opening direction to an armature, and the electromagnetic force which 
energizes a valve element in the valve-closing direction act by turns therefore, the above-mentioned 
conventional electromagnetism ~ according to the drive valve, the function as an inlet valve and the 
ftinction as an exhaust valve are realizable by controlling electromagnetic force according to the 
movement state of an intemal combustion engine 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] the electromagnetism which is one example of this invention ~ it is the cross section of the 
important section of an internal combustion engine in which a drive valve is carried 
[Drawing 2] the electromagnetism shown in drawing 1 ~ it is the enlarged view of the bearing with 
which a drive valve is equipped, and an armature shaft 

[Drawing 3] the electromagnetism shown in drav^ng 1 ~ it is drawing showing the path which leads a 
lubricating oil to the sliding section of a drive valve 

[Drawing 4] the electromagnetism shown in drawing 1 - it is a timing diagram for explaining operation 
of a drive valve 

[Drawing 5] the electromagnetism shown in drawing 1 ~ it is the flow chart of an example of the control 
routine performed in a drive valve 

[Drawing 6] the electromagnetism which is the 2nd example of this invention - it is the enlarged view 

of the bearing with which a drive valve is equipped, and an armature shaft 

[Description of Notations] 

10 Intemal Combustion Engine 

12 Cylinder Head 

20 and 22 electromagnetism ~ drive valve 

24 Inlet Valve 

26 Exhaust Valve 

28 Valve Stem 

30 Valve Guide 

36 Armature Shaft 

37, 48, 53, 68 Oilway 

41 It is Core 1st Electromagnetism. 

46 60 Bearing 

47,132 Circular sulcus 

49 Inhalation ~ Hole 

50 Distribution Way 

55 It is Core 2nd Electromagnetism. 
62 Discharge ~ Hole 
66 70 Breakthrough 
82 Air Pump 
84 Oil Atomizer 
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